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DMSO dimethyl sulfoxide 
dppf 1,1'-bis(diphenylphosphino)ferrocene 
EA ethyl acetate 
FDA food and drug administration 
GTP guanosine triphosphate 





2-(4- sulfophenyl)- 2H-tetrazolium, inner salt 
Pd2(dba)3 tris(dibenzylideneacetone)dipalladium 
PE Petroleum ether 
PES phenazine ethosulfate 
SEM 2-(trimethylsilyl)ethoxymethyl 
TFA trifluoroacetic acid 
TLC thin-layer chromatography 
TMS tetramethylsilane 








































中 KIF5B-RET 和 CCDC6-RET 在肺腺癌中被发现。目前，有 5 个多靶点抑制剂
正处于治疗 RET 融合突变导致的 NSCLC 的临床试验阶段，分别是舒尼替尼、凡
德他尼、普纳替尼、卡博替尼和仑伐替尼。但仍然没有开发出一个 RET 激酶抑
制剂用于临床。 
本课题针对 KIF5B-RET 和 CCDC6-RET 两个融合激酶，以嘌呤以及吡咯并
[3,2-d]嘧啶为核心骨架，构建激酶导向化合物库。从卡博替尼的结构出发，采用
药物活性片段拼接和生物电子等排体替换的方法，我们分别设计合成了 24 个嘌
呤衍生物和 64 个吡咯并[3,2-d]嘧啶衍生物。再通过构建 KIF5B-RET 和 CCDC6-
RET 稳转的 Ba/F3 细胞，使用 MTS 方法测定这些化合物对细胞的单点抑制率以
及 IC50值，进行系统生物活性评价。经过构效关系分析和优化后，我们获得了 5
个高活性化合物（化合物编号为Ⅰ-19、Ⅱ-47、Ⅱ-48、Ⅱ-51 和Ⅱ-52），其对 KIF5B-
RET 和 CCDC6-RET 细胞的 IC50值都低于 71 nmol/L，明显优于阳性化合物卡博
















































RET kinase is a very important receptor tyrosine kinase, which mainly expresses in 
precursor cells of the neural crest and urogenital tract. The RET receptor plays a crucial 
role in cell growth regulation, proliferation, migration, differentiation, and survival 
through embryogenesis. Chromosomal rearrangements of RET, such as KIF5B-RET, 
CCDC6-RET, NCOA4-RET, TRIM33-RET, are linked to the development and 
progression of multiple cancers. Among them, KIF5B-RET and CCDC6-RET were 
identified in human lung adenocarcinoma. However, there’s no clinically useful 
therapeutic option for treating patients with RET-associated cancer available now.  
In this study, we have developed a kinase-oriented focus compound library using 
purine and pyrrolo[3,2-d]pyrimidine as core scaffolds targeting fusion kinases of 
KIF5B-RET and CCDC6-RET. 88 compounds were designed and synthesized 
employing the scaffold hooping and bioisostere replacement. Biological activity was 
evaluated against kinase transformed cells KIF5B-RET-Ba/F3 and CCDC6-RET-Ba/F3 
using MTS. Five compounds, Ⅰ-19, Ⅱ-47, Ⅱ-48, Ⅱ-51 and Ⅱ-52, exhibhited better 
activities with all IC50 values less than 71 nmol/L, where the positive control 
Cabozantinib displayed IC50 values of 201.7 nmol/L and 103.4 nmol/L against KIF5B-
RET-Ba/F3 and CCDC6-RET-Ba/F3, respectively. Systemic structure-activity 
relationship study revealed that the introduction of a hydrophilic piperazine and 4-
pyridine would significantly improved theire activities against KIF5B-RET-Ba/F3 and 
CCDC6-RET-Ba/F3. Additionally, chlorine substituent in the middle part of phenyl ring 
was also favorable.  
In summary, our results suggest that purine and pyrrolo[3,2-d]pyrimidine are good 
core-scaffolds for developing RET fusion kinase inhibitors. These identified 















development targeting RET. 
 


























称蛋白质磷酸化酶，用 ATP 或 GTP 作为磷酸基团的供体，使 γ-磷酸基团转移到
蛋白质分子特定氨基酸残基上，催化蛋白质磷酸化从而改变其活性[1]。目前，人










重要蛋白质。在人类激酶组中有 90 种酪氨酸激酶存在[5]，根据 PTKs 是否存在细
胞膜受体可将其分为受体型酪氨酸激酶(Receptor tyrosine kinases，RTKs)和非受
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